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Subject: RSPA-01-10373 (HM-220D) ~ ‘ 7
Gentlemen:

This letter represents an appeal by the Compressed Gas Association (CGA) to Docket
RSPA-01-10373 (HM-220D) as required by 49 CFR §§ 106.110 and 106.115.

The CGA, founded in 1913, represents over one-hundred and fifty member companies
world wide in the development and promotion of safety standards and safe practices in
the industrial gas industry. The Association represents all facets of the industry —
manufacturers, distributors, suppliers, and transporters. Through the committee system
CGA creates technical specifications, safety standards, training and educational
materials; and also works with government agencies to formulate responsible
regulations and standards and to promote compliance with these regulations.

CGA members produce, market, and distribute industrial gases and cryogenic liquids
such as carbon dioxide, ethylene, hydrogen, nitrogen, nitrous oxide, and oxygen as well
as various specialty gases, many classified as poison gases. Accordingly our members
have a strong interest in domestic and international regulations governing these
products.

CGA can find no justification for an effective date just over sixty days from the initial
notice in the Federal Register. NPRM HM-220 was open for over three years before it
was finally withdrawn. HM-220D was issued as a Final Rule and provided no
opportunity for public comment. To expect compliance of final rule HM-220D in such a
short time is unreasonable. This Final Rule should be withdrawn and converted to a
Notice of Proposed Rulemaking (NPRM) with sufficient time to review and comment on
the proposal.


mailto:cga@cganet.com
http://www.cganet.com
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A brief review of this final rule by some of our members revealed the following
significant issues that must be addressed:

§171.6(e). Some of what concerns our members is not what is in HM-220D as much as
what is not. For instance, the 1994 issue of CGA publication C-3 is referenced in
§171.6(e) of this rulemaking. CGA updated this publication in 2000 and again in 2002.

In addition, the volumetric expansion test contained in our publication C-1 is often
referred to by DOT Enforcement during an audit but C-1 is not referenced in this
rulemaking.

§173.301(f)(2). This section is particularly onerous to CGA and its members. In today’s
technology it is not possible to assure the PRD is in communication with the vapor
phase. In liquefied compressed gas it is common practice to ship cylinders and tubes in
a horizontal position. To design, test, implement and distribute a PRD that would at all
times be in communication with the vapor phase would require several years and,
considering the confined space in which the PRD would be contained, may not be
practical or even possible.

If allowed to take effect this rule will, on October 1, 2002, outlaw millions of cylinders,
many already in transit, with virtually no increase in safety. While the cost of such an
action may be calculated it can not be done in so short a time frame. Considering it will
affect the fire protection Industry, the refrigerant gas industry, Specialty Gas and
Electronics Industries to name a few industries that control millions of cylinders it is not
difficult to estimate the cost of compliance to be in tens of millions of dollars and
possibly cause some companies to cease operations.

Further, tests were conducted by CGA, with DOT's participation, during the late 1970’s
validating the CGA formulas presently listed in CGA Pamphlet S-1.1 indicating PRD’s
were sufficient to relieve the cylinder (in the liquid phase) during a bonfire test. Due to
the size of the report, over 130 pages, this report will be forwarded to RSPA under
separate cover.

§173.301(f)(3). This section requires all PRDs in the DOT 3 series cylinders have a set
pressure with a tolerance of “plus zero minus 10%” of test pressure. This requirement
does not take into account that some PRDs are fuse metal devices designed to function
in excess heat and at a point unrelated to the cylinder’s test pressure.

We believe the more correct wording would be: “For DOT 3, 3A, 3AA, 3AL, 3AX,
3AAX, 3B or 3BN cylinder, from the first requalification due on and after October 1,
2002, the set pressure of the pressure relief device incorporating a CG-1, CG-4 or CG-5
pressure relief device shall not exceed the test pressure with a tolerance of plus zero to
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Minus 10%. This requirement does not apply if a CG-2, CG-3, CG-7 or CG-9 device is
used on the aforementioned cylinders”.

§173.301(g)(1). The fifth sentence should be changed to read as follows:

“Each cylinder must be individually equipped with a pressure relief device as required in
paragraph (f) of this section, except that pressure relief devices on manifolded
horizontal cylinders, which are mounted on a motor vehicle or in a framework, may be
selected as to type, location and quantity according to the lowest marked pressure limit
of an individual cylinder in the manifolded unit, provided the pressure relief devices
selected for the manifolded unit have been tested in accordance with CGA Pamphlets
S-1.1 and S-7".

This revision would allow tube trailer and tube container manufacturers to assembie the
equipment using a common type of safety relief device with the same pressure setting.

§173.301(h). This section is ambiguous. We believe RSPA intended to exempt MC and
B type cylinders in acetylene service. However, the wording in this section implies all
acetylene cylinders do not require valve protection. We believe this section must be
rewritten to be clearly understood.

§173.302(b)(1). Elastomers and other non-metallic components are used in the sealing
and operation of valves used in oxygen service. If this rulemaking takes effect as
written it would create a major disruption in the supply of medical oxygen to hospitals
and medical professionals. We believe it was the intent of RSPA to specify the metallic
requirements similar to our recommendations in CGA publication V-9. This section
should be rewritten as follows:

“Each valve body or the metallic portions of a valve that may come in contact with the
oxygen being transported in the cylinder must be constructed of brass or stainless
steel”.

§177.840(a)(1). This new section requiring that all PRDs be ported in the vapor phase
of the cylinder will have a very serious negative impact. The compressed gas industry
physically can not comply with this requirement. See our comments on §173.301(f)(2).

§180.211(a) and (b). It is unclear if the intent of this section is to apply the same
guideline for repairing newly manufactured cylinders as is required for non-
manufacturers who repair old cylinders. This needs to be clarified.

These comments were provided after only a brief review. We believe there may be
other issues not as apparent as these in HM-220D that could have a serious impact on
the gas industry. The Compressed Gas Association believes this rulemaking represents
a major change in the regulations requiring a much more thorough review and can not
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stress enough that Final Rule HM-220D must be withdrawn and reissued as a Notice of
Proposed Rulemaking (NPRM) with a 120 to 180 day comment period.

The CGA respectfully appreciates the opportunity to present this appeal and looks
forward to a favorable response from RSPA.

Very truly yours,
COMPRESSED GAS ASSOCIATION

R. J. McGrath
Technical Manager
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A. INTRODUCTION

This document supplements the report titled "Fire Test Data In Support

of S-1.1 Formulae'. Whereas that report summarized successful fire tests

applicable to cases where the valve safety devices were sized to minimum S-1.1

requirements, this document covers cases where purposely undersized safety

devices resulted in cylinder ruptures. It is planned that this supplemental

document becomes a repository for fire test data associated with cylinder rup-

tures. There is strong evidence to show herein that fire tests resulting in

cylinder ruptures have been due to improperly sized safety devices; i.e.,

devices sized below S-1.1 requirements.

B. SUMMARY

Data Point G -

Data Point K -

Data Point W -

A 125 1b. W, cylinder ruptured. It was equipped with
two valves which together were capable of protecting
about 64 1lb. W_ per S-1.1.

A 50 1b, cylinder ruptured, it was equipped with one
valve capable of protecting 31.2 1bs. Wc per S-1.1.

A 50 1lb. cylinder ruptured with a valve capable of
protecting 35.2 1bs. W_ per S-1.1. Paragraph 4. 8.
Significantly this test was repeated by a successful
follow-up test using a Condon valve #64-666A designed
to meet S-1,1 requirements. This test is reported as
Data Point 6 on Page 69 of "Fire Test Data In Support

of S-1.1 Formulae'.



125 Lb, Dispceable - Fire Test
February 10, 169
File

R. B, Schaefer

L95, R. Jernberg, B of £ - C, Schultz

At the Burcau of Explosive lab, in Rahway, an initial
fire test was completed February 6, 1969 unsuccessiully. It
is our conclusion the cylinder was not equinped with adeguate
safety venting arca. We further ecpine that thin wall vessels
may reguire more venting capability than conventional types,
because loczlized heating in a fire is more possible due to
the thin wall and noorer heat dissipation, which iZ followed
by localized anncaling and premature burst.

Specimen tested was 125.2 1b, water capacity cylinder
of nominal minirum wall 0.062 inches pexr WPS drawing Al0669
equipped with 1 vapor to 1 liquid {diptube) nylon valve per
Superxior 6405 which have a rated flow capacity capable of handl-
ino about 31,2°1b, water capacity. Cylinder was charged at 125 1b.
net with R22, It had been pretested at 350 psi and estimated
burst was to be about 750. '

Test Set Un « Standard B of E fire test in explosicn
proof test. Approximately 2 cubic feet of kindling and a gallon
of kerosine. Cylinder was gauged through a valve barely cracked
open to a 1,000 1b. gauge located approximately 50 feet away.

Results « See pressure plot SK R3S 2669A, Cylinder
ruptured at about 550 psi bursting into three pieces. Both valves
were functioning fully at about 400 ;»si, but were inadequate to
keep the pressure from rising. They operated for 5% minutes, and
we belicve the safety operating parts blew out at 450 psi.

SK RBS 2669 is a gauge survey of the cylinder parts. The
burst started at point 11 and was a normal burst for this type of
tank.,
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’—"A 7 5“‘~ TEST & INSPECTIOH REPORT

*
A

7

L 443 'Q’
/Jw‘ . A 4 ': Par
S (A 119, inc.
—_ N '
g\/g}ﬁ CA OK - TESTING DIVISION PO. BOIX 418
___j . ‘ - LAS -’ H

HARTFOHD, COHNECTICUT 061014
A OK BALANCING DIVISION )

E'S WHITE TIMING DEVICES DIVISION
St PLANT LOCATION  BROAD BROOK AOAD FHFIELD COMH On0R2

COMPLETE TESTING AND INSPECTION SERVICE

MASS, FORCE, TORQUE, HYDHOSTATIC FLOW, PHYSICAL, PROOF TESTING
MASS SPECTROMETRY LEAK DETECTION, STATIC & DYNAMIC BALANCING
SCALE & DYNAMOMETER, CALIBRATION, FLUORESCENT PENETRANT & NCT TESTING

o nis r 7

Pessure Pak, Inc.

CHARGE . SH!P
T0 25 Skinner St. 10
. East Eampton, Conn.

YOUR SHIPMENT

gﬁ" REFERENCE SHIPPED FROM via .. lcomp PaRT OATE INV. DATE
no. R..Jernberg Enfield, Ct truck % | 9-27-79

- QUANTITY . PART NO. DESCRIPTION PARTS CONFORMING

PARTSNOT CONFORMING

1 , : Safety Relief Valve

METHOD USED:

Relief valve was flow tested @ 450 PSI inlet pressure
using a standard sonic fiow nozzle to mezsure flow rate.

RESULTS:

The flow rate was~25.3 SCFii. < (m— 22 SRy H9sjau )

EQUIPMENT USED:

Flow Dyne .0251 nozzle

The gbove parts have been corefdlly tested in accordance with above methods. This inspection is limited to dofects disclosed

hom above methad only. CUR LIABILITY NOT TO EXCEED COST OF RE-INSPECTION OR RE-TEST.
RESPECTFULLY SUBMITTED,

Subscribed end sworn te before me Certification No. . ..2 4 03/ ........................

this ovn day of 19...... s




©
// N 3vRsT

/7
Fulloper
B First po)b

- (F(ow .naejﬁ?'u)'fcr)

Sre Tesrs -2oSE /K
So/ld -T22 §
[ressvre Pak CyLl -~ &/ Aéfr-
RO Schacleyr PW
RTem berg P

3, Conden

W, velicher 1° W

(af)c/c'n —Sﬁrlnq/b&o' S-ér':c‘h( & ¢so

(J})Jf ons - o -szfﬂﬂV
/‘.Ifc é }0974’ Fogl Wiad

LoD
5 oo
LS
(Y]
\
3
[ M
5
x
3y 3eo
00
100 Sev
Loof -
A Y
S 3%
Y
¢
3
°
¢
z ov
r7-03

Z rd
f/élas:d’ /‘-7")7'\‘

&

- M{n



S L
CONDON 649 VALVE-WIPH_666-DISC

vy

. 046
. i . ]
< 18% - 1
DOT39-NRC 260/325 M1002
CAPACITY 53.25 LBS. WATER MIN,
SERVICE PRESSURE 260 PSI
TEST PRESSURE 325 PSI
PRESSURE-PAK CONTAINER INC
0 . | » . .
BURST PRESSURE 650 PSI MIN East Hampton, CT 06424

FINISH: ONE COAT ENAMEL

DR.: RHS | SCALE % | 878 /71 [ PART #
; 92371

TITLE:
50 1b. W/C DISPOSABLE CYLINDER

MATERIAL:
A'j, KILLED AIST 10L0 STEEL
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FORM 1025 |

SUBJECT Bureau of ExXplosives Tests - Isotron 50-Lb.
DATE September 3, 1976

T0 FILE

FROM R. B. Schaefer

IN REPLY TO

COPIESTO - H45, M30, DlO

Jim Condon, Condon Mfg. - Bob Jernberg, Pressure Pak

At the Bureau of Explosives in Raritan Industrial Park on
Séptember 1, a series of tests were made to see if we could
gualify the Condon Steel Valve for flow and performance. The
attached chart .shows the results of the test which shcws in-
adequate flow on the spring loaded version; but excellent
performance on the diaphragm type. 1In view of our interests
in having a secondary source on an adequate valve, we have
asked Condon to continue to work on the spring load type but
would like to get a2 trial lot of the diaphragm style for
commercial experimental work.

Safety devices have not been a problem nor have they had bad
experlence in their testlng rigs.

' RBS_/ms
Attach.
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FIRE TEST DATA 1IN SUPPORT
OF

S-1.1 FORMULAE

October 30, 1978
(Original)

November 13, 1978
(Revised)

December 11, 1978
e e { Revised) — —— -

November 1, 1980
(Revised)
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14 11
15 12
16 12
17 13
18 13
23 18
24 18
138-7 25

LIST OF PHOTOGRAPHS

Description

Eclipse Fire Engine Company, wheel type burner unit
with fire brick cylinder support installed

Burner unit with secondary wind deflector installed
Spark Igniter being installed thru base assembly
Center chimney assembly installed

Top chimney section and downdraft deflector installed

Lower insulation, two flue gas and two cylinder surface
T/C's, Spark Igniter and propane fuel line installed

Braided steel cable blast mats fully installed

Dummy 20 lb. CO, cylinder before instrumentation
check-out dry run

Dummy cylinder after dry run

Test assembly (rear right), propane fueling cylinder
(right foreground), instrumentation van (left center)

4BA-240 Propane Fueling Cylinder with Brooks Flowmeter
and Fisher LP Gas Regulator

Brown Potentiometer with calibration balance for automatic
pressure readout; 0-6000 psi Helicoil Visual Readout Pres -
sure Gage (0-2000 psi gage not shown) with 0-5000 psi

Teledyne Pressure Transducer (0-1000 psi Transducer
not shown) and attached pressure bleed-off valve

Minimite Il Thermoelectric T/C Visual Readout Potentio-
meter with 4 channel switchover box

DOT 3AA, 2015 psig, Linde Type ''S" Cylinder (N3)
before start of Test-3

Cylinder after Test-3

Luxfer DOT E-6498 Aluminum Cylinder and Fire Test
Apparatus Used by Luxfer (From previous tests)
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A. INTRODUCTION

This document contains fire test data whose purpose is to support
and validate the pressure relief device flow equations of CGA Pamphlet S-1.1
in the proposed revised 1978 version. These equations have been used suc-
cessfully for over 30 years where properly Applied.

The flow requirements computed from these equations are for compressed
gases. Where the gas is liquefied then the computed flow must be doubled; i. e.,
liquefied gases must have double the flow capacity for a given cylinder water
capacity.

In the past some fire tests have been run with undersize pressure relief
devices. This was done knowingly in an effort to determine the maximum cyl-
inder capacity for a specific pressure> relief device. In these cases, maximum
cylinder capacity was indicated by cylinder rupture. These types of tests are
not to be confused with those tests designed to validate S-1.1 equations. The
validation tests were performed with relief devices sized to the minimum

~ .—————allowed-by-S-1.1-equations for the eylinders-and contained gases -on-which-they
are installed. The test data herein is for such applications.

Fire tests have been performed to date by the following methods:

1. Gasoline open pan

2. Bureau of Explosives, wood/ kerosene bonfire

3. Chimney controlled gas

The chimney type test has been selected as the standard type fire test
because it provides the greatest control over test performance and maximizes

reproducibility of test conditions. While there are a number of factors that
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- i Wl 2%

'Brown Potentiometer with calibration balance for autornatic
pressure readout; 0-6000 psi Helicoil Visual Readout Pres-
sure Gage (0-2000 psi gage not shown) with 0-5000 psi
Teledyne Pressure Transducer {0-1000 psi Transducer
not shown) and attached pressure bleed-off valve

Minimite [ Thermoclectric T/C Visual Readout Potentio-
meter with 4 channel switchover box
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DATA PACKAGE
AND
FIRE TEST BACKGROUND INFORMATION
FOR
DATA POINT 1

NON-LIQUEFIED, HIGH PRESSURE GAS IN 3A

OR 3AA CYLINDER (CASE 1A OF TABLE 1)
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DATA PACKAGE
AND
FIRE TEST BACKGROUND INFORMATION
FOR
DATA POINT 2
NON-LIQUEFIED, HIGH PRESSURE GAS IN 3E. TYPE

CYLINDER (CASE 1B OF TABLE 1)




- ——

TSR AN St St S S
} i { | i
& 5’” L N
. N
- o et
befe %v:hrm; |}
‘jio‘-aqu'jh'.) , ‘
OOV__ ! L T el
""" oo |
569 |
' | 0oGt
8l -
ool | o002
wo | _
_0052
%e J»sa.t 496
v zzs ls'a ;loILt'
— '_‘q_ooo£
209 'a}ﬁ_\_ asvaRas.
B e e CIURE —-,-,;-~---'1\1>O'\ 'Xvw :.*31‘51 ‘nop( auva'
s B N 1 w
El‘;a_L 4 le ﬁ'ﬁ‘? "S'W o7 "
F?;{Q .Lsa_;_ d:il_f. Xt S SR qres az'asw)us - (\mzl ,Lea—\_ b
. an-nV/\..a, Hvovan ‘oeé Nedotoy = 340 aNIVA | oozg
Qsl| :ipoL@ ’ls‘dﬂs‘i? OPY e 0612 - K=Y — SuMIAED YIANIAD |
T - i wmm‘mv 8‘&»‘5-3 _ma*oa:tXn-q - ad»\\ éxaamnxo
[ o) i R T TN | (v1sd)
3l _LZVJ.S N4V AWl SOOI A AW3L. Q‘-_)‘v AN Svs AN H306GaNd
‘dHBJ. SOVAINY BIVAAONS FA3ANXIND -3>:nﬁ*sa‘dd HIaANVIAD 14300980

SIMSOIA 2O AVIAANG ¢ WINA 153l YA



Ll et = AP A et prq e, e
TEST NO.__ D32 CYLINWTTA TYFPD

. fort .
A T¥4e patc S %
Prizssena PaR Valtur ¢ 20427

pRc pAnNE

fressure ’ T_E S !

e o volve ' “MAFNS !

By (:a"«\_C;L © :; I FEMAFRL j

AW | = i

> 2o e se :
O : x .
2uoo b8 ! G :
i i
I - f. H
;LLS(_) ‘ ‘ CJ H \O% i
] ]

-l

m
"

288981 Oa.

£}

.
o
()

QY
(13

L
<

PPN NSNS SN

[
[
4

SNUR N

. ——



EST NO. S Sb CYLINDLR TYPL

Ni1<o

SERIAL NO. SDIK

DATE j\_"l‘,'!g_

27

L 3
PRoPnNE RoRH T & — VYWl oR FICE Pressvre PAK VeIVE /597
~ ¥ ~ £ M p F AT U ® T OF '
Elapsed Pressure | e e — .
Time psi STV va .nie- 1 Crl :€~r\'?‘ J Cvl. Eottom : REMARKS
N Y | ’é
0:0 2100 (W% [ b8 | 6 L i
0:3 ! j : ;
© 2> 113 ey | e f_ =4 "«
. | | - ‘
1:00 a0 [k [ g L g L e :
1_3 - 1 . I : ’
:30 23 Y] e | 3. {
1 - { §
2:00 =24Hoo I 9 ¢ : W | 2y ’
] I R i
2:30 Koo 1axg | | b | =) |".
NEH: | |~ { Rl
dboo | — - - - | S. €.
I ‘5 |
3:30 2300 (b 12 | 2oy 264”7 ! |
. 3 !
i ' i
4:00 ! oo {ose| 1o | 13| ' 2> %
1 it
. 1 h
77777 [ IR SN I o B o A T
T 500 oo 2o f1ed | 18 V37 ; 7— 2"k
5:30 '; j, | 'Il
| F r
6:00 | s’ ij g
i : f
6:30 ' | ! l;
i |
7:00 | | p‘
7:30 ’ | i!
i '!
\ | ‘l .
8:00 ! aLAch[wq 310905/ Oa,
; ; " 4 '
£:30 ; i ; , i
T 1 fl
9:00 ,I 3 | :
i ! | ;
{ | o ; R b
9:30 | se sfbl) |
’z ' i
| | T

et s oy
A ——

U —




oA

MIN.

3%,

NOTES:
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150 cu.ft. at 2015 ps
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3. Test Pressure

3360 psig
fl__ﬁ 4, Service Pressure
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Luxfer USA Limited

1995 Third Street, Riverside, California 92507
Mail: P.O. Box 5300 — 92517
Telephone 714-684-5110 TWX 910-332-1755

November 14, 1978

Mr. Bill Kalaskie.
Superior Valve Company
2200 North Main Street
Washington, PA 15301

Dear Bill:
Enclosed please find the following:

Bonfire Test Data Sheets - Tests 331, 332, 335, 336

Propane Burner Sketch

Pressure Pak Valve Drawing

Blueprints C50 and N150

Photograph of Propane Burner and Cylinder From Previous Test.

Vi BN —

Bob Jernberg says you should have a drawing and test report of his valve used
on the Linde cylinder. The flow report should be 9.75 cfm.

For your time temperature curves you will have to use Test Numbers 335 and 336,
as we did not record any data on the other two tests after the safety functioned.

As added information we ran an experimental fuzible safety with a flow rating of
6.7 cfm in a wood bonfice and it safely vented 2000 psl! of Nz in an N150 cylinder
in 2 minutes.

Let me know if there is anything missing.

G. H. Waite,
Projett Manager

GHW: td

[l

Alumirum Compressed Gas Cylinders




DATA PACKAGE
AND
FIRE TEST BACKGROUND INFORMATION
FOR
DATA POINT 3
LIQUEFIED, HIGH PRESSURE GAS IN 3A OR 3AA

CYLINDER (CASE 3A)
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Woalter Kidde & Company, Inc.

Belleville Aerospace and Commercial Operations -

Belleville, New Jersey, 07109, U.S. A.

- .

COMPRESSED GAS ASSOCIATION
DOCKET 77-12
FIRE TEST PROGRAM ON
COMPRESSED GAS CYLINDERS AND
PRESSURE RELIEF DEVICES
FOR VALIDATION OF FORMULAS
IN CGA PAMPHLET S-1.1

CASE NO., 3A

Dote September 29, 1978

38

Bzl 2t le
Charles F. Willms, P.E.

Sr. Project Manager
Fire }Jrotection Systems

{

»d




CALCULATIONS

‘Water Capacity of Cylinder (We)

. o] 8. 328 1b.
We = 825 in3 X 1 Gal H2 x = 29,74 1b. Water

231 in® Gal. H,O

Pressure Relief Flow Area (Ref. S-1.1, par. 4. 5; 4.6)

A =2 (0.00012) Wc = 0.00024 (29.74) = 0.0071 sg. in.

Minimum Reguired Flow Capacity of Pressure Relief Device
(Ref. S-1.1, par. 4.5; 4.6)

Qa = 2 (0.154) We
0. 308 (29. 74)

9.16 SCFM Air

Page 2 of 4

40




T

T 30,0

S . Caxie

A

, T T T AL DUES DRYRS PESRN CRA00 DREN AR MR M SRS RASSS USRS R AET Anei ¥ J,.‘ 88 MLARLRSY o [0 e p T "
: SRS M I I O PRA RN I P B0 : O S R Vo -1 : : e d SO BRREE IR
TEE1 SEO0R IESIN Y IS SOSN EEE0N N1 IS8 e) ICEH FOE T8 OO N SR RO IR ISt O 3y * SRS S T oAl ~
el i N e e G Peal I : . - Lol A aba DA AR RERRE MREE 11 bul FEVHTON
XN FS0 ISV ROy = _ NN _ 7 : . _ q i
! T ' o Vo b . o Co E..”... hale | : .- - —— SRR PG YR SIS S .
L ; R z [ | u o R I NAREN
JS I I Cf .. U I . 5 RN IUUNS FEEN IO Jo o b
o _ . x | oy P oy | B R PO O B
. : g 18 o . Jw i e 0]
R - o U YV I = g 1 ! - -~
AN B R i aq o B T Y FC 1 . : Z o : -l ”
m.nln_ e —_— R B e ..vlu S el e M..Ov e B H . bl e - O. P . - - . — el i ea — = [ R
SO PR M sl pnp e m-t : o . i a o
Leafe . e R . . - (X i I o T_ ’h— . A : : ...AHMT!A
B Jdo0 e V B : : A . : ; ¥ : T
I8 B B 1 0 0 TR O 8 I A
= (Y I BN ek 1o al EUE EDORE FUUOY Mo £ oA Arah pi [ FEE DEAR Cou It it
TR B ) oS Lt i B B N , W.m s
AW i) . w o S LIS T R T
mv i How, w o N R RN IEE ‘ B !
S = JRTY I . LR L— PN ERP PP SV I —_ . -
i I B idgte =~ _ A B R e
~-1.2 e

2
AL

o
4

]

N
oo

11—

e

e e ey

Ty

—-

1
H

!
\

T ORIFICE DIFFERE

-

......

‘DD NINSD W V44PN

T amais TA M AL A u o

M

Page 4 of 4 pages




44

1
I

V-

»
”
' .
R R P P T
FALTIA b 4 ;_h,.. . . v e . f -
Y LWk ‘on WO AVAYD A% GAASEND . S OCGE R ) T e [ AR ]
AR SRR SR SU 2RI W PEPTES
N\ ; iy " ve CIAYIp PSUN S = RS i L,
[ .

N ‘ o SRR :
R LY CARTIarY a8 mmryo |
|

o IS) 2O ALIDHSE ) FTLVSE RN
W INOLONIREYM b Ber gt SwFONITAD NLLM 2] TG AN NN

ARVAWOD IATVA JOTHIdNS OFIATL DT i) STSWE IS IH] MOILIGEY Af "

2% w\.:n.;_(u\},..\ Nﬁ,.w \Q n,)..\u:uiw..ﬁ O

RuOSE Ty Folre P TR py 5
FHONSAA, S WO STV PIT e T

K1Y Fof LOM D SO 10SFY D G |
. - - & SRS Ny xux....\\, 578 1& JrLITA W
ey . R..ql..\ \L\\ i
Sl - !
#5405 4 .% w2 w
¥ [ » . v
\
, w
ot )
o5l A i
ro8 oyt 528" 70 .
. OZE! $NCwipt AN i
on 53 - !
J - i
“xngWe I . 1
— SN T
conet fogl “
N T i:.\ :
: : mm ads cm )
- .ﬂ PR SUTRI RIS S BIYPITEP RSSO .,L ~— e ;
ﬁ S sie¢ g | AT [ PE AT R uxmu , :
: as- 7220 24 % s \.“. e - - m
i as¢ — - T e !
M LIV AR N} Fs ERYZ . - i
; 407 0 nnipsiett R 1
- Y : - , i
e nw.\ \. ; .C.A %m,..;m vH s e D0 15\ A e , L M
Mt £/ [Ixors [ AL Ry L ———- : L
o oyl 7 Y wai sy 1 'y W
Sl f04E b g L RrE NS ey ey D0 - ¢ ¢ L
o TR ER E R UT Ty ) ST GONP GO f\&.;:i:\. oL i , . : :
TR S D,...&»( e ST 1 s QYL ¢ N E] H
Cane, vea ey ake P el 1 . § o YOS .l}i \:yQ m“\\ix., “ M , “
) B S SRUMIONNIE SHh A A% . PR EN v !
. - . .y 7. / Por -~ H
.lh,.,,,..wm.n..f. oy UYF-H o sawcng L7 208 \e\.ma\x LR L :
7 \,w PO ST 0 Noarpt sty . g
. ... 10717 NOG Y ) w«k‘m ¢ |
2 X
r A Y i
e o o b u
1y 9. NSl coe ._
! Freds . v o \ sor E ; PR !
= SRS ENESAL B SN G Ty fo7viv) |
I .uw..,:.. TV ALT «ox .m LAV N ARSI M H
[ S R P S N P S ; H
Lons ey SHPTINANS Lr g SNQILY2IFIDTTT AT ALT IV ON I 3 TL00 !
EX LS ] “
SNOISIAZY | {
e .F W LEVIvalAo DRABDE S NCIANMIAN . _
T WML I HADNERT WO WRIEID 4D FanDia Y N !
ov_b HVU.E "G “
Vv yres Vam2Ia oHivrad i
B 2TIVL 8 AON OQ | {
aatni bR bl dabiel et i bl JUTTURRCIS P THINE PO ooy h M
AMBmil MOL BONTERIOU] 0u mmOwwY VIV ANwdw 1 I
]



DATA PACKAGE
AND
FIRE TEST BACKGROUND INFORMATION
FOR
DATA POINT 4
LIQUEFIED, HIGH PRESSURE GAS IN 3E TYPE

CYLINDER (CASE 3B)
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Woalter Kidde & Compony, Inc.

Belleville Aerospace and Commercial Operations:

Belleville, New Jersey, 07109, U.S. A

COMPRESSED GAS ASSOCIATION
DOCKET 77-12

'FIRE TEST PROGRAM ON
COMPRESSED GAS CYLINDERS AND
PRESSURE RELIEF DEVICES
FOR VALIDATION OF FORMULAS
'IN CGA PAMPHLET S-1.1

CASE NO. 3B

51

B gl . 720,
Charles F. willms, P.E.

Sr. Project Manager
Fire Protection Systems




Water Capacity of Cylinder . (Wc)v

| Gal. H,0 8.328 Ib. '
825 in3 x 1 Gal HZ x 2 = 29,74 1b. Water
- © 231 in3 Gal. H,O ,

- Pressure Relief Flow Area (Ref. S-1.1, par. 4.5; 4.6)

‘K =2 (0.00012) Wc = 0.00024 (29. 74) = 0.0071 sq. in.
_.3.1 : _l\gnimutﬁ Required Flow Capacitv of Pressure Relief Device
. (Ref. 8-1.1, par. 4.3; 4.6) . .

3 ' Qa = 2(0.154) We . _
o = 0.308 (29. 74) R
‘= 9.16 SCFM Air RERE i
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DATA PACKAGE
AND
FIRE TEST BACKGROUND INFORMATION
FOR
DATA POINT 5
LIQUEFIED, LOW PRESSURE GAS IN 4B OR

4BA CYLINDER (CASE 4A)

63"



At request of Chief Engzineer Felix Smist of Sherwood Selpas, 120 Churoh St.,
Lookpert, Hew York 14094, in oconnection with member plant inspection May 30,
1974 the following fire tests were made on farm property of Customer Service
Representative Russell L, Metoalf, ;juat outside Lookport N. Yo

b

Three (3) DOT 4B¥240 oylindera marked to 1ndicate 238 pcunda water capaoity,
Serial Nos. AOOG43E, AOCO642E, and AO00644E, manufeotured 12-73, oontaining
100 1lbs, propane, and equipped with SHLRWO(D SELPAC SAFETY VALVE W-435-375.
- S i R T
Ty‘pe of Fmﬁvouao--.--oooo.ooo. “Od"x@rOBem
Observers..csese Foelix Smist, Chiel Engineer, Sherwcod Selpao
Russell L. Metcalf, Custemer Service, Sherwood Selpao

e,

‘e L = ¢ .y ¥Fred Benach, Fireman, Hartland Fire Coe.
Chuck Fuller, Fireman, Fartland Fire Co. ' _
v, 7w i+ Ce Les Hines, Senior Inspeotor, Bureau of E.rplosiyel ’?;,- -‘: 3;
Test Mumber . .i<:. A - #2 ‘ #3
Position of .- . -~ < -.rfumac2}iv o Bordzontal i SYilvi-Worizontal - TU TS
Cylinder . - Vertical-Valve Up Valve in Valve in
- N e by A AR CmZest Ee M P}B-ABO GXowEe m’ Pha!a
Pire started  10:10 AM | 10:50 AM 11:12 AM
Time st which .
Valve Opened -..10:26 AM-_ 10:568 AM - - o a 11:17 AM
First flame sbout First flawme about
-30 feot maximum - 30 feet maximum
length; lansted length; lasted
-about 1 minute, . . 45 seconds,
—Other Valve - — e e e e L
Reliefs 10:28 A!.! 10:59 AM : 11:19 AM
. 10129 AM + 11301 AM <1132 AM
10:30 AM 11:03 AM 11:22 AM
. 10:31 AM - . - 11223 MM
' 10:31% AM 11:24 AM
i 10134 AM 11:25 AM
.. 10185 AM 11:25% AM
10:36 A 11:26 AM
«- 10139 AM 11:27 AM. -,
Fire extine
gaishad and
cylinder de= : i
finitely .
empty......- 10343 Ax 11!06 AN 11331 AH

Copy of 'Sherwood Sel peo drawing dated 7-69 of valvo PV-435-375 attached.

Plotures of tests sttached, . TN




ASSOCIATION OF

- TTERIGAN RALROADS

OPERATIONS AND MAINTENANCE DEPARTMENT - BUREAU OF EXPLOSIVES
. AMERICAN RAILROADS BUILDING - WASHINGTON, D.C. 20036 - 202/293-4048

- e If we may be of further service, please advise.

R. R. MANION
Vice-President

R. M. GRAZIANO
Director

272-1-621
SLF-RM
July 8, 1974

Mr. Felox Smist, Chief Engr.
Sherwood Selpac-A Hill Acme Co.
120 Church St.

Lockport, N.Y. 14094

Dear Mr. Smist:

Reference your rei;uest for Bureau of Explosives Approval of Sherwood
Selpack Safety Valve PV-435-375.

Be advised that this letter will constitute Bureau of Explosives approval
of Valve PV-435-375, for use on DOT 4BW 240 Cylinders containing liquefied
Petroleum Gas, maximum capacity 238 pounds water.

Very truly yours,

Sraz e

R. M. Graziano
Director

cc: C. L. Hines, Sr. Inspector
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: unbackf;"g 2 W
with. R 22 refng_g nt

dlly. 2.

‘grap‘ of the pressures taken dunng the fire' te

with non-lxquxfled gasses it be 2
und’ f cyhnder water capac1ty. Pe pﬁragraph 2.1: :




CHEﬂICAL LABORA TORY REPORT

Loty Mumper 68007

' T Latoratory Dere Sept. 1, 1976 s
“¥IRE TESTS ON C‘OMPRESSED GAS CYLINDERS AND SAFETY VALVLS:::-.'

LABNO: 65007
| TESTED FOR: Pennwalt Corporation

1¥ CYLINDER:

SIZE 18.1/8"Hx 12D~ -

.‘.' o

. TYPE 0 FlRE o lkerosene Fire
OBSE‘?VERS Mr. R B Schaefer of Pennwalt Corp . Mr J ‘R. Condon of ;
~ Condon Man "_acturmg Co., Inc., Mr. R.Jenberg of Pressure Park

'_ lnd Bureau Personnel ' S S

i

TEST NUMBER o 243
POSITION OF er'rti‘icg'l‘-”\'ral‘vé'up Horizontal = Horizontal
" CYLINDER N _ .. rorizontal
TIME AT WHICH . . | R+
. VALVE OPENED R . | 154" 3|17;" f,«

O TEST RESULT_ ~ Cylinder emptied at cylinder emptied cyhnder emptl‘d
9158 ‘ st 827" - at 1573%

‘PL!ES WITH SECTION 173 34&1) ‘The cylinder safety relief device system ‘does

: comply with the requirement of \echon 173. 34(d) of the '

g ' DOT Reguolations,,
' anre V8. hme for all tests are hstcd- in the attached table.



vany

..........

T ¥Erezsure (psi) | rime rressure (psy) Time Pressuve {(psi) Time - o3

200 - 115" 250 4g" 250 115"
250 -1'53" 300 1" 300 . 136"
$00 215" 400 1736" ' 400 T L
s60 .2'36."‘ | 450 ~ 1'54"(VO) 480 - 245"
450 | 215" . 825 '_ 2150" 530 ) ’ '-A.'-_--;
420 313"(VO) 340 3" | 420 © 3117"(vO)
500 | 438" 350 é'_sq" | | 340 _;_4"9'-. -
525 - - 6'36" 350 . sae” 250 R
420 e 250 613" . 200 67"
200 © o gaon | éoo 75" 150 g et
o . 9's8™(CE) 100 746" o100 P goesn
| 0 C g o1 1224

o - 15'3"(CE}

CE= Cylinder Emptied



R HARTFORD 246-6551

[ AKO |

AVERY, K2

TEST & INSPECTION REPORT

-~

by
| S

ENFIELD 749-744%

TZMER. OLCOTT. INC.

.

SINCE 1923

P.0.BOX 988
HARTFORD, CONNECTICUT 06101

_J PLANT LOCATION: BROAD BROOK ROAD. ENFIELD. CONN. 06082

COMPLETE TESTING AND INSPECTION SERVICE

MASS, FORCE, TORQUE, HYDROSTATIC FLOW, PHYSICAL, PROOF TESTING
MASS SPECTROMETRY LEAK DETECTION, STATIC & DYNAMIC BALANCING
SCALE & DYNAMOMETER, CALIBRATION, FLUORESCENT PENETRANT & NDT TESTING

75

in 7 r 7
Condon Mfg. Co., Imc.
CHARGE 310 Verge Street SHIP
Yo Springfield, Mass. 01129 10 .
L | | . : -]
URLAB# RE:%:’;NCE» SHIPPED FROM via co::m:f:; DATE INV. DATE
14877 NO.Jim Condion Enfield, Conn.: yt 1 8-25-77
QUANTITY PART NO. DESCRIPTION PARTS CONFORMING
: PARTS NOT CONFORMING
1 649 with 666 Disc

Valve Assy. '

METHOD USED:
———————e e

Valve assemblys were installed in an air. flow rig with flow

rates-being precisely measured using critical flow nozzles. - ..

Inlet pressure to valve assembly was maintained @ 100 PSIq§ ©X /{47 51 A
Knowing the size of the critical

pressure, flow can be calculated

RESULTS:
e —

649 Valve Assy.- @ 100 PSIG, W=

EQUIPMENT USED:

therefore Flow

flow nozzle and its inles
in 1b./min.

3

1.38 1b/min, P=.0728 1b/Ft° ATM.,
rate 18.95 Ftalmin.

Shojl be @ Jov FS1a .. Flow st JE.257

Critical Flow Nozzles:

S/N 7498
S/N 7861

.070 Dia.
.0981 Dia.

Pressure Gages- 0-125 PSI CM 9164
‘ 0-100 PSI USG S/N 1

The above ports hove been corefully 1ested in accordonce with above methods. This inspection is limited to defects disclosed
tom obove method only. QUR LIABILITY NOT TO ZXCEED COST OF RE-INSPECTION OR RE-TEST.

Subser

(Seol® this ...

ibed ond sworn to belore me

. cmmmicainn nvhiras

Notory Public

Inspector
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. ® ’. . - s L2 lalhen'd N s
. - BUL{J ¥ i-U C‘n-? 4-.‘:"-’-).') 'J()l-')o. J'.‘J;J
o ASSOCIATION OF AMENICAN RAILNROADS
FE ' . ° ‘ RC"ORT FROM CHIMICAL
» S HORATORY
7. €. GEORGE. DIRECTOR AND CHIEP HPPLCTOR FiLc Numezan 272"8
'  . €. W, SCHULTZ. Cwirr CHEMIST S " LABORATORY Nur.xuun......G..Q.!f:')'l'V
' open Al .
Epison, M. J..Mzren Ak, 1969 105
Lo - .Fire Test on Cylinder R
. ﬁ o ;~,f" ', "PENISALT Cdu%IChLS CORP? 0 L TION n
A cyl;ﬂue* of co“cressed vas Was bro ght to the
Chemicals

1aboratory by I P. Rotert Schazefer of Pennsalu
Corporatlon uf ;iladelphla, Pa. -

The cyllnder was identified as ste
- and was rated 2t 125 pounds water capacity. Det
materials, construction ete. are sh ’n on the at
spec1f1cat10n sneets. o CoT s

. . The cylinder was ‘equivned ¥ ' 254G
¥ ... ‘valves, each sz:d to be approved
cyllrce?s. One vaive opened dire
-the other vias auuecnfd to an eduction-
close to the bottom of the vessol.-

¢t _c> -y cm

: dwto a filling density of

'f‘fiﬁfff;“*““‘“The cvvlna _wras—charze
ic hlﬂroalll ovOﬂe»nan

haT
ﬁ116 percent vlta Isotran 12 (d

m
A

LT Durlng the test-ng a c“es=ure gage was attqck
n_the vapor valve by means of 1CO feot 01 1/%“ copocr tu

. The cyllnder was placed in an unr*whu cosit¢cn in

- the steel mesh cage on the testing g
flre klndled arﬂund and beneatn. ;‘

sound of escaping gas. .The cyllnder vas empty

2 The maximun prescure of 390 psig was
SRa -utes after the fire was started. - 4 pressure
‘q:‘shown on the attachcd sheet. R TR o

rounas and a uood—xerosene.

Two minutes afuer the fl*e was 1gn1ted there 7as theAﬁ’
9 mlnut;s later.

regcned 8 mln—*'
time .curve 1s




e @ om

.ot Souied

- ey
4
L
s 2
n. J
3 S
) =y

£2

-

,'I
4 S

..
Ty
.8 Amem———. * - B
.

. .
T am tvme e e lasi imom®s e

)

YONCS SR A-l L

l\,
-
i

P

a5

Fd
-

7
20 /P76¢%

Flre 7o
P

/2
Vo

Tlur.

~

= of
25 7 (rzst
o, vernvey

Lo Seiyeier

4.

o LIRR
'}
Rl c -‘-'l".vo';"ﬂ-

NER )

LR =

: J.at.uu

- ,‘FA’-‘{.{': .'




T T -
: ﬂ'«mzﬁé
diva L_il_a'\j cv.“ 34
) | d Ve -S08%; W
XFEGOVI onvorvivo o oM lwval g0 Al HUCHH ], J7E52 1 005 500 ® vwanove
: - rf,:P;g ) . SO0 F 00 = Tewi A
7 »4 mt 7 e ' 7 : B ! ¢ ? ;
L3/ pe Ly é/r?;/ INT FA LA Ved 71914 757 HIONTT via ;

37vas | Asa%.kD

[G314103dS ISOHL HYKHL $IME
SNOISNIMIC ¥O4 IINVATTIO

LC7HGSE 4NTLY

o : sannoy 955 40 T
< M!&VEVJ,?:?J- VM WAWIX V) B INIAVL S ISSIHINC Y QFIFNNOI7 ‘DN/NKVJ:NOJ; :

T s gon1 74y w0y DI4) H MUV TILNG QM 8LV 1191-2L2 ¥TLLFT.
SFAISOILXT 4O NYIYNG A7 03/‘0f>‘ddk/(95‘5/'0/\/ OMF ) FOATF ALIIVS 59 TS 3“'4.£é; ,

SI7I010

AS NMvVEq

£9-L-2

. 3AWO

~ E; 9 ‘Yd ‘NOLONIHSVYM

. ON aNtAYMG ANVdWOO 3A1VA 80|H3dﬂs
15‘;/ 05 F -09E ON/LLIC 2IAFG £ LFFAG

B ‘iz*tg TN LoY - Ty, NS L F
VeIC TFHTeYYT o S , ' ? = s&2° : ‘ ;
SN :1__"". $ i o ,,,,.hﬁ,,n o ) E2E)
SN ITIEY el T (S5, E—
Hf UG LITIRG : : {/ % 4 ;
VLRWVT-2006y, - 19W9- & AR A28 IS
» g// : ;//% 2&0133"91!&&392
S~ TN g ,:/ LNPHEOA] O G TSLT
N , /‘ . :- "l’," o L4
K\ , 7 lez “‘,/,:"‘ @ e Co
- ’,'4’,//’,/ oy b0 -
r,’z_,. S/ i‘,, S [ =TT Y s
~ihs B i f/}f
I & NILAY B v N s 9
y WAL s &
T P D 7T o " A '/'f/’ = T,
.N YIS, Z Nl 2 /Y9
IR I NN 7 Gl
: e il N2 &
@ v ’*y A
i / e ) »L‘ - '*-
N s N : LB
! B {’ T i.’: =
. (¢ LAY =344 ¢
,“"‘k‘&f (s W Fming
® . N
1 ’ tf‘. b3 |

. 7
WOILISGY @FSOT) WOY Y SNYY ,,Zg_ Zy o 7T
Lr?7 O NOILYHTI( ONINT IS ~THACKI Ty WL
i 3 LML N PATYN, LSN/Y D TSNS Qf LOFTF T ON/ 2T
3 MOy ATFWIESY ¥ LA ATILYNOTTY Qu INHL 1137 T

L9 T -§OFIS Shed DTN 17 GORIS A TIHITE]



84

DATA PACKAGE
AND
FIRE TEST BACKGROUND INFORMATION
FOR - | B
DATA POINT 8
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PYITVT L R B I —~ ~
BURILAU QIF T8I OrisJine

ASOOCIATION OF AMUECRICAN Rhll7ﬂ°/\05
REPORT FRON CHEMICAL
LALCRATORY

Fire Test on Cylinderx
PERNSALT CEEMICALS CORPORATIO!N

'gag was brouzht to the

A cyl"ndcr of comore
.r cf Pennsalt Crnenicals

€ss
1aborato;1 by T. Robert Schze?f
Corporation of Philadelpaia, Pa.

The cylinder, valves and test procJTure were iden-
tical with those reported under Leboratory Tumber 60447,

The cylinder in © case was charged to e T
density of 94 cercent with Isotron 22(mc nocilorcaifiuc
methane) .

The maximun pressure of 410 psig was reached about
1/2 minutes after the fire was started and the cylinder

took 14 minutes to empty.

- ~ "As in the previous test, the bottom part of the
vessel gave evidence of having veen heated very strengly
"'l

while the uprver part whichn contqlned th2 valves still h=ad
undiscolcred peint on it. In this test the plestic inner

part of the valve attached to thc eduction tube melted out.

‘The cyllnder tested complied with- §173.34(d) of
the Department of ransportatlon Regulatlons.

Coe Wo Schultz

(JAD)

r [o )
T.C. GEORGE. DIRECTOR AND CHICP INSPLCTOR FiLe Nunern....... 2/2—.{” .................................. eveens L
- 60).‘ ] '_r‘
€. W. SCHULTZ. CHIEF CHEMISY LARORATORY PUMDER corcivsrseinenc 2 L s
Epison, N. J.. }-ia_T_:ch....‘l.L'—.’.............-........1 3 9
-



N/ 7

a3 -f’]f-.z:_* nl:.’

-—le.a' agM______,,

l -- ' 1 \ / \II " ' . a ll\_r..\(‘l\.‘ b)%'l_;\_ o 1140 , ‘l(,"'LJ .J.‘ --------
LA B} g U -)'J \I \J\ It ; Date __ podified /14770 .. 88
e meee Reason
.. v Djivisioun . T
z - ] ) —_— ———ereerma —— -
SONTL, JIRER TYI'E " Steel Cylinder - 125 Lb. Disposable e e
. : 125 Lb. KNominal '
JL-CAPACLTY __Nowinal W-130 Lb, ‘ Quarf).ow 3,000 cu, in
DUTER PACKAGE ’ (If Any)
REF. SPEC UFC Rule - CNet Wt. Linit ’
DOT #  g524 | '
PHYSICAL SPRECS  Dimensions: Inside Length (or Dz‘(‘\f"’ Hdth h deioh
. : e . 15174 |
- - Overall T - - - 24-1/
S . i o (na
- ‘ . . - ok
Expori Cube: - = . éuf ft.
T ==z - ._.:......-.._......_
-Il\‘_l_l_{’_y}] & CO\% TRUCTION: (Burst 1.(:::1, P].].C.. , C“. . ctc, )
Girth-welded Grawn slellq of aluninum kKilled low carbon (VOO ‘.2.37.‘ B 'S

to meet 211 construction, testing, and marking requirements as per ske
on reverse and CGA proposed specification 39, except size. Cylinder ™m
be clean, dry, and free from any fore'i-cn rnaterial. Min. Burst pressur
" to be 650 psi

average 750-800. Cyllm.er nust bLe capable of withstana
,in ADY. ')O<ltll'“1 onto solid corcxcte when 9u "full of wate

- o -

without oen“c\_ to valvrs.‘ Each cy2 1nd=>r as filled for shinnent must b
subrersion or tested bv egually eff:c:.ent means without ev:.oem.e of

For Refriocerant . % ULATEA ‘*”T'F‘&D -‘5424’&4777?”_‘

Superior XP7384 ®wi th thread outlet seal

SSW 1604-167X

Each valve eguipned with sexfety rol:Lef set at 390- 520 ns
and fuse plug with total flow capable of prevcntlng cyl:.

ARV AT e e

runture in_ <tarda;d B oI E flro.

LINING - ]

PRINTIHG. Rubber or metal stamp lot No. as follows: = 41667-1

" MARKING (Ho., Day, ¥r., lot) on handle. L -
_ 'Paint one coat gloss white, green, or other color per oxrd

PAINTING -Dccnrate by silk scrcen or lz\bol as ver order )

PACKI NG

TL R CL i-b’.s cellancous

TYPYCAL PRODUCTS

a—————rv o o G

s | ‘usep Ar




\ ,:‘" pr el Y jar 'gr :". /:-:- T"'"
Ll Ui 20 =) VALVE COMPANY

.Pennwalt Building
R ',.Phﬂadelphla,_Pa. 19102 -

"f;.,.Dear Bob: S .‘ _ - ::'- ;

rd

Q._/?

2200 NOIRTH MA] ST, VVASHINUCTON, PA, 10001

o - August 13, 1970
Mrz. Robert B. Schacfer e

Manager, Packaging
- Pennwalt Corporation

.Threc Parkway

Attachcd is a copy of our draw1no 6:08‘(‘ (8/11/ 10), show:uc the _.
-*va]ve and uip tube we recently suppl ed to )ou ior your 125% r;frlcc, rant
~contamers. - o

PR B
¥

i .Also, atta cbed is a co;py of our d*a\vmcr 1938 (8/11/70) Jlustra;-
ung our type SD 87 safety device which is the fusible metal safety only.
"*The attached copy of the Bureau of E\ploswes‘ letter dated August 3

;k . — - S S — A

.1970 g1ves ‘approval of this device. N BT : B e

B *'--"WVhen used in your parncular va'pplica-tion, the combined safety.

. -tapécities of our 6408 spring-loaded safcty and the new pourcd-in fusible

:anetal safety gives a combined water capacity of 13«,;. This means that
:the container can hold a total of 143 85 x of Refngerant ”2 or 163 of -
Refngerant 12, o WL - C e

;.7 #F.N. Robson
- -“Wice President - Sales

T T WELEPHONE: ARCA CODF A10-2053-0000
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DOT 4E240 Aluminum Cylinder

(Worthington), R-22

before start of Test-7

3
:
]
H
‘
$
}

32

Cylinder after Test-7

c)

{Note {rosted surfac

33

Looking down chimney

before Test-8 on insulation
used in aiternpt to shroud

cxhausting R-22 during test




35

36

DOT 4E240 Aluminum Cylinder (Worthington), R-22,
before start of Test-9 with baffle around valve

Cylinder after Test-9 (Notec surface not frosted)

1¢0
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DATA PACKAGE
AND
FIRE TEST BACKGROUND INFORMATION
FOR
DATA POINT 10
LOW PRESSURE, CRYOGENIC GAS IN 4L

CYLINDER (CASE 5)




COMMITTEE CORRESPONDENCE

COMITTEE CGA Safety Device

T0O:

SUBJECT: "Fire Test of Insulated Cylinder 01d Saw Mill River Road
with Aluminum Jacket Tarrytown, N.Y. 10591
W. Kalaski o » DATE: November 10, 1978
cc: F. lluber, Jr.

74

ADDRESS WRITER CARE OF:

Union Carbide Corporation

Linde Division

R. 0. Tribolet

Dear Bill:
Attached per your request are the following:: oo '

, 1. 10 copies each of Photos 337-72 and 345-72 showing the
cylinder before and after fire test. .

NOTE: A 1/16" aluminum disk x 17-1/4" diameter was placed above the
piping (except for the valve stem) prior to fire test. Note
that the entire aluminum jacket and shroud melted during the
fire test, as well as a portion of the insulation. The stain-
less steel inner vessel was intact after the fire test.

2. 10 copies of Photo 350-72 showing piping after fire

test. Note that all but the inlet part of the CG-1 device is missing.

AAAAAA . ‘3. 10 copies of a plot of pressure versus time for the

106

test. Temperature readings were not recorded for this gasoline-on-
water pan fire. -

4. 10 copies of B77-LIN-024. 'Rated|burst pressure was
175 psi @ 72F.

I am also enclosihg the copy of the October 30, 1978 Fire Test Data.

>
7 &
' Paul E. Loveday
PEL/mbb _ .
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33,-2

337-72 DOT 4L, Aluminum Cylinder, Insulated
(Liquefied O,) before start of test . 345-72 Cylinder after test

350-72 Piping after test

I50-72
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COMMITTEE CORRESPONDENCE

COMMITTEE CGA Safety Device ADDRESS WRITER CARE OF:

Union Carbide Corporation
Linde Division

SUBJECT: Data re Insulated Cylinder 01d Saw Mill River Road
Fire Test Point 19 Tarrytown, N.Y. 10591
T0: William Kalaskie © DATE: September 27, 1978
cc: R. O. Tribolet

Attached in support of the Point 19 fire test are the following:

1. The Appendix A forms including test data.
2. BS&B Drawing 77-LIN-024.

It should be noted that the cylinder tested was not stamped as a DOT-4L
cylinder, since it had an aluminum jacket. As expected, substantial dete-
rioration of the jacket occurred during the test as well as some deteriora-
tion of the insulation.

The cylinder contained 38 1bs. of pressurized liquid oxygen at the start of
the test. The initial pressure was 42 psig, and increased to a maximum of
65 psig during the fire test. (Water capacity of cylinder was 42 1bs.).

The most restrictive flow area of the CG-1 device was 1/4 inch diameter,
providing an area of 0.0491 sq. inches.

Based on the latest S§-1.1 Revision approved by the CGA Safety Device Committee
there are several options by which the device can be qualified. By 4.9.2(e),
the fire test result shows that the full-scale cylinder has -adequate protec-— —— —
tion with the CG-1 device used. An alternate approach is to size the device
per 4.9.2(a):
Qa = cu 4%-82 = 60(4.0)°-32 = 189 oM
Converting to the area required:

* a=g¢g In ng(T /260P

where: = required flow area, in.2
qlm = .-flow rate, CFM at 60F and 14.7 psia.
8g = specific gravity of gas relative to air.
T = temperature, R.
p1 = pressure, psia.
a 189 11(520 /260(189.7)

0.0874 in.?2

In the Appendix A summary, please disregard the Minimum Required Flow, since
the requirements of paragraph 4.6 of the 1969 Edition of S-1.1 were applied.

Contact me if you need additional information.
o %2
S0 E FfiiHZOC?EL\
PEL/mbb Paul E. Loveday

*Formula from BS&B Publication No. 77-650.
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‘l"age 20
APPENDIX A (Continued)
TEST DATA

This Form is suitable for Test Data using Orifice Meters.

Specific Gravity

Teét Medium - Air___Ailxr  or Name of Gas

111

Molecular Weight. 28.96 Rétio of Specific Heai.;s (k)_1-40 BS & B
ITEM | saMpLES | 1} 2 | | 3
L Start to Discharge Pressure—psig.
2. Rcséa]ing Pressure—psig.
3. Frangibie Disc—Bursting Pl'essél‘e-—_psig. , 180 190 133
1 Fusible Plug—Yield Temperature—degrees F.
5 Flow Rating Pressure—psia. (psig + 14.7) 189.7] 189.7/ 189.7
6. Orifice Diameter—Inches “ 6518 | .6518) .6518
7 Meter Pipe—Inside Diameter—Inches . 2.067{2.067{2.067
8 Orifice Factor (For Flow in CFM.) See Table 3 L.!e$19 1.451p 1.£519
9. Constant (ltem 8 x ¥ Item 5) . o 1097 |19.99F 19997
10.  Differential Pressurg—-— ¥ inches Water Jz7.o 17,0 (7.04
11.  Flow Temperature—degrees F. 67 67 167
i2. Terr;perature Correction Factor. See Table 2. .9933| .9933} . 9933
13.  Supercompressibility Factor (Air = 1.0) .995 |.995 |.995
14. Gas Constant Ratio(*). . ' E _ ) 1. 1 1 '
15.  Flow (Jtems 9 x 10 x 12x 13 x 14) | | 138.3/138.8/139. 14
16, AVERAGE FLOW AT 60 F and 14.7 psia 138.75 CFM

T

(*) Gas constant ratio for‘air 1.0; for other than air = 356/Gas Constant (C). See Figure. 1.
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DATA PACKAGE
AND
FIRE TEST BACKGROUND INFORMATION
FOR
DATA POINT 11
LIQUEFIED, LOW PRESSURE GAS 1IN 'DOT‘4BW240

CYLINDER (CASE 4A)
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Test 11B
Relief Device Actuating

For First Time

SR TR e 3, TR

112H

Test 11A
Relief Device Actuating

For First Time

Test 11C
Relief Device Actuating

For First Time
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SUPERIOR VALVE COMPANY
Washington, Pa. 15301

Date NMovemeca /121979
Catalog or Madel Nu.- 435 A

SL\cvwovd Se‘rtc Srcto.a.'
R¢‘|.l( V.)vf'r‘rar loo Vb

Pvopan e Cylimders

TEST DATA
This Form is suitable for Test Data using Orifice Meters,

Test Mcdiurmn - Air Specific Gravity 1.0

ITEM SAMPLES
1 - 2 3
1. Start to Discharge Pressure—psig. 380 381
2, Reseali;mg Pressure—psig. '3 50 353
3. Frangible Disc—Bursting Pressure—psig. —_— —_—
4. Fusible Plug—Yield Tempe.rature—-degrees F. —_— i
5. PBarometric Prgésure—;ﬁsia. 14.4 1 4.4
6. Flow P_\atingv Pressure—psia. (psig+Item 5) 494.4 494.4
7. Ori'fice Diameter —Inches E 8130 8130
8. Meter Pilae;lnside Diamel':_e.r—lnches- - 2.0¢8 3,068
9. Flow Pen Reading—Units _ 23¢ | 759
10. Chart Factor (For Flow m CFM)—CFM/Unit 56 | S0
11, Assumed Flowing Pres‘surg‘for'which Orii"ice 424.4 $94.4
was Bored—psia. _ I B
.12. Pressure Corr.ection Factor = \/%—:——z-r—r?‘—?—]— (_'OOOO \.000909
13. Flow Temperature Pen Reading—°F © 44 42
#14. Temperature Correction Factor to 60° F 1.0158 1.ot 78
#15. Flow (Items 9 x 10 x 12 x 14)—SCFM. 3738 | 38¢.3
16. .

AVERAGE FLOW AT 60° F and 14. 7 psia.

* Flow Temperature Correction Factor taken from Page 281, Principles and Practice

of Flow Mecter Engincering by L. K. Spink.

** Density Correction, Supcrcompressibility and Gas Constant Factors for Air =
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OPE‘?ATIONSAND MAINTENANCE DEPARTMENT - BUREAU OF EXPLOSIVES
RARITAN CENTER - BUILDING 817 - EDISON, NEWJERSEY 08817 . 201/225-1618

CHEMICAL LABORATORY HEPORT

R. M. GRAZIANO '
Director and Chiel inspegtor ) Fite Number 272-1-20 6
W, S. CHANG Laboratory Number ____ 67019
Chief Chemist '
Laboratory Date January 16, 1980

FIRE TESTS ON COMPRESSED GAS CYLINDERS AND SAFETY VALVES

Lab No: 67019
Tested For: Sherwdod Selpac, Lockport, NY -
Cylinder:
. size 14 3/4°(0D) x 49%" (H)
Mfg. Lee Cylipders
DOT Spec. 4BW240 _
Loading 100 1bs. Liquefied Petroleum Gas (Propane) (2’3?”'%1‘2 4’4"’1J

. Safety Valve Sherwood Selpac Dwg. No. PV 4353 Pz er Viatve wa S
’ . SPECIFIERLY S1ZEL 7O

p7Ekr Pomrntlr 514 FoR

Tests: A398 bhmr Cnrrciry

—_Type of Fire  Kerosene/Wood "~~~

Observers Felix Smist, Sherwood Selpac, W. S. Kalaskie, Superior
Valve, Robert Jernberg, Pressure Pak, C. L. Hines, Sr.
Inspector (B of E).

Test Number 1 ' 2 ' '3

‘Position of ,
cylinder, Vertical (Valve Up) Horizontal Horizontal

Time at which ,
valve opened. 7 min. 30 sec. ' 6 min. 30 sec. 8 min., 30 sec.

Test Result 22-23 min. .13 min. 17 min. 30 sec.
Cylinder emptied at. : '

Complies with Section 173, 34(d)yeg

W. S. Chang
Chief Chemist
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E, CONCLUSIONS

1.

Since all pressure relief devices were intentionally sized to the minimum
allowed by S-1.1 formulae with no test failures, the tes.t results show that
the formulae are valid regardles.s of state of gas, high or low pressure,
metallurgy and method of fabrication.

Chimney fires are repréducible and controllable.

It is necessary that the fire be maintained for any gas after actudtion of
the relief device until the pressure is negligible or until ten minutes has

elapsed.

F., RECOMMENDATIONS

1.

2.

3‘

* Provisions must be made to ensure that the fire is maintained after
relief device actuation.
* Provisions must be made to ensure good reproducible reignition in the

event the fire is extinguished before the test is completed. . ..

¥ Two of the four thermocouples specified in the fire test procedure should

be attached to the cylinder to record surface temperature at two elevations.

-The remaining two should be located diametrically opposite in the flue gas

stream. This is preferable to all four thermocouples being located in the
flue gas.

* The surface thermocouples should be insulated from the flue gas.

CGA Pamphlet S-1. 1 should be used, by reference of CFR-49 171.7 as

a means for selecting and sizing pressure relief devices.

* These recormmendations were implemented during these fire tests.




